Scope of Claims 
A hydroxyalkyl (meth) acrylate composition modified by a 
small a^^ount of lactones in which a proportion of monomers having two 
or more continuous chains (n^2) of lactones is less than 50% (area % 
by GPC) , they^ composition being represented by formula (1) described 
below. 



R 

I 



,(C) j-O (CO (C) xO) n-H 
I I 
R^ 



(1) 



(in the formula, R, R-^WjrT'^, and R-^ are independently a hydrogen or 
a methyl group, "j" is an\integer of 2-6, xn pieces of R^ and R^ are 
independently a hydrogen orxan alkyl group having a carbon number of 
1-12, "x" is 4-7, "n" is 0 or Tan integer of not less than 1, and an 
average value of "n" in a composition is not less than 0.3 to less 
th^j;*-?! . 0) . 

^ hydroxyalkyl (meth) acrylate composition modified by a 
small aiftount of lactones as claimed in claim 1, wherein a 
hydroxyalkVl (meth) acrylate which is employed as a raw material is a 
hydroxyethyl\meth) acrylate . 

3. A hyoroxyalkyl (meth) acrylate composition modified by a 
small amount of lacoones as claimed in claim 1 , wherein a lactone monomer 
which is employed as\a raw material is £ - caprolac tone and/or 
valerolactone , 

4. A hydroocyalkyl (meth) acrylate composition modified by a 
small amount of laoxcmeisvas claimed in claim 1, wherein the content 
of a lactone monomer rvema^ned in the composition is 0-10% by weight. 
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^'^)^*\' ^ hydroxyalkyl (meth) acrylate composition modified by a 
small aihount of lactones as claimed in claim 1, wherein the content 
of a hydroxyalkyl (meth) acrylate remained in the composition is not 
less than ^0% by weight and not more than 50% by weight. 

6. A\hydroxyalkyl (meth) acrylate composition modified by a 
small amount of lactones as claimed in claim 1, wherein the content 
of a di (meth) aci^late which is a by-product in said composition is 
not more than 2% N?y weight. 

7. A hydrox^lkyl (meth) acrylate composition modified by a 
small amount of lactonses as claimed in claim 1, wherein the content 
of by-products produced oy side reactions such as a Michael addition, 
an acrylic polymerization,\a transesterif ication, and other side 
reactions is not more than lO*§ by weight in said composition. 

A hydroxyalkyl (meth) acrylate composition modified by a 
small amol^^t of lactones as claimed in any one of claims 1-7, wherein 
catalyst to be\eniployed for a ring-opening polymerization in the 
preparation of saioscomposi tion is less than 1000 ppm (weight) based 
on total amount of ma trials to be fed. 

9. A hydroxyalkyl (m^fe^^h) §f)::rylate composition modified' by a 
small amount of lactones as clain^d in any one of claims 1-8, wherein 
the amount of a polymerization inhibitor for the 
hydroxyalkyl (meth) acrylate to be employ^ for a ring-opening 
polymerization in the preparation of said compb^sition is not more than 
1% by weight based on total amount of materialsvto be supplied. 

10. An acrylic polyol resin obtained using a\hydroxyalkyl 
(meth) acrylate composition modified by a small amount of N^ctones as 
claimed in any one of claims 1-9 as a component for polymerisza tion . 
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l\. A method for the preparation of a hydroxyalkyl 
(meth) acVylate composition modified by a small amount of lactones 
wherein a Proportion of monomers having not less than 2 continuous 
chains {n^2\) of lactones is less than 50% by mol (GPC area %), 
charac terizeoi in that a hydroxyalkyl (meth) acrylate is allowed to react 
with a lactoneXin a reaction molar ratio of more than 1 in the case 
of preparing the polylac tone - modi fied hydroxyalkyl (meth) acrylate 
through allowing t® react the hydroxyalkyl (meth) acrylate with a lactone 
monomer by ring - opening polymerization according to a reaction 
represented by a general formula (2) described below. 



R R' R' 
I 1 I 

CH-CCOO- (C) j-OJ 



R^ 
I 

^(CO CO xO) n 

! 

R^ 

r) 



(2) 



(in the formula, R, R-^, , aird are independently a hydrogen or 
a methyl group, "j" is an integer Npf 2-6, xn pieces of and R^ are 
independently a hydrogen or an alky!l\group having a carbon number of 
1-12, "x" is 4-7, "n" is 0 or an integ^er of not less than 1, and an 
average value of '*n" in a composition i\ not less than 0.3 to less 
than 1.0). 

2 . A method for the preparation of a hydroxyalkyl 
(meth) ac\ylate composition modified by a small amount of lactones as 
claimed inVlaim 11, wherein said hydroxyalkyl (meth) acrylate is 
hydroxymethyl\crylate or hydroxye thylme thacrylate . 

13 . A metTTo<3^or the preparation of a hydroxyalkyl 
(meth) acrylate compos itJ^^^lv^od^ied by a small amount of lactones as 
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claimed in claim 11 or 12 wherein said lac tone monomer is a - caprolactone 
and/ or valero lac tone . 

14s. A method for the preparation of a hydroxyalkyl 
(math) acrVla te composition modified by a small amount of lactones as 
claimed in any one of claims 11-13, wherein an average value of n in 
said composit^ion is not less than 0.35 and not more than 1.0. 

15. A meVhod for the preparation of a hydroxyalkyl 

(meth) acrylate composition modified by a small amount of lactones as 
claimed in any one cyf claims 11-13, wherein the content of said lactone 
remained in said conu>osition is 0-10% by weight. 

16. A method ta>r the preparation of a hydroxyalkyl 
(meth) acrylate composition modified by a small amount of lactones as 
claimed in any one of cl^mjjl^ 11-13, wherein the content of the 
hydroxyalkyl (meth) acrylate Vemained in said composition is not less 
than 20% by weight and not mWe than 50% by weight. 

17 . A method for the preparation of a hydroxyalkyl 
(meth) acrylate composition modified by a small amount of lactones as 
claimed in any one of claims 11 -13^^, wherein the content of a 
di (meth) acrylate which is a by-produc\ in the composition is not more 
than 2% by weight. 

18, A method for the preparation V>f a hydroxyalkyl 
(meth) acrylate composition modified by a simall amount of lactones as 
claimed in any one of claims 11-13, wherein thevcontent of by-products 
produced by side reactions such as a Michael ^addition, an acrylic 
polymerization, a transes terif ication, and othe^ side reactions is 
not more than 10% by weight in said composition 

19. A method for the preparation of a hydroxyalkyl 



336 



?1 I 



(melsji) acrylate composition modified by a small amount of lactones as 
claimed 3>q^ny one of claims 11-18, wherein the amount of a catalyst 
to be employea'^in the reaction of the lactone with the 
hydroxyalkyl (meth) ac^y^la^e is less than 1000 ppm (by weight) based 
on total amount of ma terials^Xob^^ed . 

20 . Amethod for the prepara tioh>qf a hydroxyalkyl (meth) acrylate 
composition modified by a small amount of lactones as claimed in any 
one of claims 11-18, wherein the content of a pol^iqerization inhibitor 
for the lactone and the hydroxyalkyl (meth) acrylate ibsnot more than 
1% by weight based on total amount of materials to be fed. 

3^ . . 

S'H^ 3sJ . A curable resin composition comprising 0.5-80 parts by 



weight o\ an acrylic polyol resin (A) obtained using a 
hydroxyalkw (meth) acrylate composition (a) modified by a small amount 
of lactones represented by the above - described formula (1) as claimed 
in claim 1, in which a proportion of monomers having not less than 
2 continuous chaink (n^2) of lactones is less than 50% (GPC area %) , 
as polymerizing components, and 0.5-50 parts by weight of a melamine 
resin (B) , total of the \a) and (B) not exceeding 100 parts by weight. 

22 . A curable resin oomposi tion as claimed in claim 21, wherein 
said hydroxyalkyl (meth) aery laste composition (a) modified by a small 
amount of lactones is obtained u^ing a hydroxyethyl (meth) acrylate . 

!3. A curable resin composition as claimed in claim 21 or 22 
wherein thfess^ydroxyalkyl (meth) acrylate composition (a) modified by 
a small amount o^s^ac toAes is obtained using e - caprolactone , 6 
- valerolactone, r -butyi^jlactone, or a mixture thereof. 

24 . A curable resin compb^^^ion as claimed in any one of claims 
21-23, wherein said acrylic polyol resihv^) is composed of 5-70 parts 
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/eight of the hydroxyalkyl (meth) acrylate composition (a) modified 
by a sma!^3^.^^ount of lactones, 0-90 parts by weight of an 
alkyl (meth) acrylat-^having a carbon number of 1-20, 0-30 parts by weight 
of a (meth) acrylic acid, ana^-€<;4 0 parts Iw weight of other polymerizable 
unsaturated monomer . 

25 . A curable resin composition as claiif^e<iin any one of claims 
21-24 wherein said acrylic polyol resin (A) has a hydroxyl>g.^up value 
of 5-250 and a number average molecular weight of 3,000-300,00-0.. 



26. A melamine- cuVable type water-based coating composition 
comprising 5 - 30 parts by weight of an acrylic polyol resin (A) obtained 
using a hydroxyalkyl (meth) acWlate composition (a) modified by a small 
amount of lactones represented Joy the above - described general formula 
(1) as claimed in claim, whereinNa proportion of monomers having not 
less than 2 continuous chains (n^2Kof lactones is less than 50% (GPC 
area %) , as polymerizing components ,N^nd 10-60 parts by weight of an 
amino-plasto resin (IV-B) . 



A melamine - curable type water-based coating composition 



as claimed in claim 26, characterized by composing of (i) 3-40% by 
weight of uhe hydroxyalkyl (meth) acrylate composition (a) modified by 
a small amouiAof lactones, (ii) 1-20% by weight of a, /3 - unsaturated 
carboxylic acia\ (iii) 1-25% by weight of an N- alkoxymethyl 
[meth) acrylate hav\ng a carbon number of 1-6 in an alkyl group, and 
(iv) an aromatic vinyX monomer and an alkyl (meth) acrylate which are 
contained in an amount uhat 100% by weight minus total weight % of 
the above components (i) , \ii) , and (iii) . 

28. A melami^i^^curable type water-based coating composition 
as claimed in claim 26 or ZS^ vMierein said acrylic polyol resin (A) 




as a number average molecular weight of 2, 000-50, 000, a hydroxyl group 
valufes^of 10-150 mg-KOH/g, and a Tg point of 0-60 C. 

29. "Av^elamine - curable type water-based coating composition 
as claimed in anyC>qe of claims 26-28, wherein said amino-plasto resin 
(IV-B) is at least one ot'^>g[uanamine resin (k) selected from a melamine 
resin (j), benzoguanamine , spy^r^imia^ acetoguanamine , and 
phthaloguanamine , and/or a melamine - guaJtamine cocondensed resin (1) . 

30. A melamine-curable type water -based-^^ating composition 
as claimed in any one of claims 26-29, which is emp!t®^d for cars, 
home electric appliances, and cans for beverages and foods. 

1 . A curable resin composition comprising 50-90 parts by weight 
of aV acsrylic polyol resin (V-A) obtained using a 

hydroxyalKVl (meth) acrylate composition (a) modified by small amount 
of lac tones ,\ represented by the above - described general formula (1) 
as claimed in Xlaim 1, in which a proportion of monomers having not 
less than 2 contrnuous chains (n^2) of lactones is less than 50% (GPC 
area %) , and 50-10 parts by weight of a polyisocyanate compound (V-B) , 
total of the (V-A) aSnd (V-B) not exceeding 100 parts by weight. 

32 . A curable re3d.n composition as claimed in claim 31 , wherein 
said acrylic polyol resin\(V-A) is composed of 5-65% by weight of the 
hydroxyalkyl (meth) acrylate composition (a) modified by a small amount 
of lactones, 0-30% by weight of \vinyl monomer having hydroxyl group, 
and other vinyl-based monomers (Residual weight). 

33. A curable resin compositison comprising 0.5-80 parts by 
weight of an acrylic polyol resin (VI -aK having carboxylic group and 
a functional group obtained by allowingVo react a 

hydroxyalkyl (meth) acrylate composition (a) moaXf ied by a small amount 
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lactones, represented by the general formula (1) claimed in claim 
1, Wherein a proportion of monomers having not less than 2 continuous 
chains (n ^2) of lactones is less than 50% (GPC area %) , with a vinyl 
monomer having carboxylic group and other vinyl monomers, and 0.5-50 
parts jDy weight of a polyisocyanate compound (VI - B) , total of the (VI-A) 
and (vA-B) not exceeding 100 parts by weight. 

34 A A curable resin composition as claimed in claim 33 , wherein 
said acrymc polyol resin (VI-A) is a vinyl -based copolymer having 
carboxylic ^oup and a functional group, said copolymer being obtained 
by allowing to. react a reaction product of a hydroxyl group - contained 
resin and a (meoh) acrylic anhydride with a vinyl -based monomer having 
carboxylic grouAand other vinyl -based monomers, said hydroxyl 
group - contained re^in being obtained by polymerizing a 
hydroxyalkyl (meth) aVrylate composition (a) modified by a small amount 
of lactones. \ 

3 5. A curable resVn composition as claimed in claim 33 , wherein 
said acrylic polyol resin Wl - A) is a resin obtained using said hydroxyl 
group - contained resin as claimed in claim 34 and at least one selected 
from a urethane resin having Xhydroxyl groups, an epoxy resin having 
hydroxyl groups, a cellulose derivative having hydroxyl groups, and 
a polyester resin having hydroxys! groups. 

36. A curable resin composition as claimed in claim 33 wherein 
said acrylic polyol resin (VI-A) is a res^n obtained using said hydroxyl 
group- contained resin claimed in claim 34wand a urethane resin having 
hydroxyl groups. 

37. A curable resin composition as clai'laijed in claim 33 wherein 
said polyisocyanate compound (VI -B) is a polyiXocyanate compound 
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containing an epoxy resin. 

A curable resin composition as claimed in any one of claims 
31-37, wherfes^n jj^aid hydroxyalkyl (me th) acryla te composition (a) 
modified by a smV^l amount of lactones is a product obtained using 
hydrqxyethyl (meth) acryiate . 

\9 . A coating characterized by containing (i) crosslinked 
particlXs obtained by dispersing a mixture of an acrylic polyol resin 
(VI-A) wit\ a polyisocyanate compound (VI-B) into a water - based medium 
and by crossSLinking thereof, or (ii) composite - type crosslinked 
particles compossed of a ure thane - urea/ethylene - based resin obtained 
through polymerizing polymeri zable ethylenic unsaturated compounds 
containing a hydroxyalkyl (me th) acryla te composition (a) modified by 
a small amount of lactones in water in which crosslinked urethane - urea 
particles are dispersed, ak resin components for forming a thin layer. 

40 , A coating as claimed in claim 39 characterized by containing 
not less than 50% by weight of c\psslinked particles having particle 
diameter of not more than 1 m anck moreover, an average molecular 
weight between crosslinking points wisthin a range of 300-2,000, as 
resin components for forming a thin layk 

A coating as claimed in claim 39 or 40, wherein said 
crosslinked p^rs^icles have a layer - formable temperature of not more 
than loot:. 

42. A coating as clailtte^ one of claims 39-41, wherein 
said content of the crosslinked par?S>qles is not less than 70% in said 
resin components for forming a thin lay^ 

43. Acoatingas claimed in any one of clainv^9 - 42 , characterized 
by containing 1-25% by weight of a crosslinking ageat together with 
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the crosslinked pabt4j::les as said resin components for forming a thin 
layer 

44 . A coating as claimed in aiJy^ne of claims 3 9-43, characterized 
by further containing a thin layer - forf^abJjf /tesin having a reactive 
group other than the crosslinked particles as sk^ resin components 
for forming a thin layer, 

45. A coating as claimed in any one of claims 39-44, \m^rein 
saidp crosslinked particles contain pigments in an inside thereofe^ 
A thermosetting resin composition which comprises 2-50 parts 
o£ ai^ a<^*rylic polyol resin (VII-A) containing a 

hydroxyalkvl (meth) acrylate composition (a) modified by a small amount 
of lactones inspresented by the general formula (1) as claimed in claim 
1, wherein a proportion of monomers having not less than 2 continuous 
chains (n^2) of la^ctones is less than 50% (GPC area %) , and 30-80 parts 
of an acrylic copolWier (VII-B) having an alkoxysilyl group, total 
of the (VII-A) and (v\l-B) being 100 parts by weight. 

47. A thermosettiirg resin composition as claimed in claim 46, 
wherein said acrylic polyol rfesin (VII - A) has at least one kind selected 
from an acid anhydride group, an\poxy group , aminogroup, and carboxylic 
group . 

4"6-r— — ^^thermosetting resin composition as claimed in claim 46 
or 47, wherein saTd""a^?Y3^iiS^^co (VII-B) having an alkoxysilyl 

group has a group represented by g&n^al formula (VII -3) described 
below, ^^^^^v^. 



I I 

(R'O) 3-a-Si-CH- 



(VH- 3) 
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(in\the formula, represents an alkyl group having a carbon number 
of R'' and R® are a hydrogen atom or a monovalent hydrocarbon group 

selected from an alkyl group, an aryl group, and an aralkyl group which 
have a carbon number of 1-10, "a" is the number of a substituent group, 
and it r^e^resents an integer of 0, 1, or 2) . 

49. V thermosetting resin composition as claimed in claim 48, 
wherein said\icrylic copolymer (VII -B) having an alkoxysilyl group 
has at least one\kind selected from an acid anhydride group, an epoxy 
group, amino grouto, and carboxylic group. 

50. A thermosetting resin composition as claimed in claim 48 
or 49, wherein said acis^ylic copolymer (VII-B) having an alkoxysilyl 
group has a number averasge molecular weight of 1,000-30,000. 

51. A thermosettingNrefsin composition as claimed in any one 
of claims 48-50, wherein sai^d acrylic copolymer (VII-B) having an 
alkoxysilyl group contains 5-9lK% by weight of an alkoxysilyl 
group- contained monomer (VII -b) hasving a polymerizable unsaturated 
double bond as a polymerizing compoMnt. 

52. A thermosetting resin composition containing 0.1-20 parts 
by weight of a catalyst (VII-C) for curing b*iased on 100 parts by weight 
of a thermosetting resin composition as clailqed in any one of claims 
48 - 51 . 

53. A thermosetting resin composition as c\aimed in claim 52, 
wherein said catalyst (VII-C) for curing is an orgairic tin compound, 
an acidic phosphate, a mixture or reaction product the acidic 
phosphate with an amine, a saturated or unsaturated po\yvalent 
carboxylic acid, a saturated or unsaturated polyvalent cVrboxylic 
anhydride, a reactive silicone compound, an organic titanate confound, 
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an orga:n-3="C__gJjaminuin compound, pr a mixture thereof. 

54 . A top coat cleaf^'troeiingcomprising a thermosetting resin 
composition as claimed in any one of claims 
jT Aa^I >5 5 . A method for the preparation of a carboxylic group - contained 
acry3>at^ composition (a') modified by a small amount of lactones 
representSyd by a general formula {VIII-3) describedbelow characterized 
by allowingNsto react a hydroxyalkyl (meth) acryla te composition (a) 
modified by aXsmall amount of lactones represented by the 
above - describedX general formula (1) claimed in claim 1 in which a 
proportion of monomers having not less than 2 continuous chains (n 
^2) of lactones is \ess than 50% (GPC area %) with a carboxylic acid 
or anhydride thereof (\lll-b) represented by a general formula (VIII- 2) 
described below. 



R'-[COOH]m-.i \ (VOI-2) 

R R' \ R" O 

1 i 

CH=CCOO- (C) j-O (CO \C) xO) n- C-R [C O OH] 
I \ 

R" Rv' {VBI-3) 

(in the formula, R, R-^, R^ , and I^-^ are independently a hydrogen or 
a methyl group, "j" is an integer cyf 2 - 6 , xn pieces of R^ and R^ are 
independently a hydrogen or an alkylVroup having a carbon number of 
1-12, "x" is 4-7, "n" is 0 or an integer Gif not less than 1, an average 
value of "n" in said composition is not \ess than 0.3 to less than 
1.0, R^ is a residual group of a carboxylic ac^d, and "m" is an integer 
of 1-3) 

56 . Amethod for the preparation of a carboxVlic group - contained 
acrylate composition (a') modified by a small amomat of lactones as 
claimed in claim 55, characterized in that a reaction of said 
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hydroxyalkyl (meth) acrylate composition (a) modified by a small amount 
of lactones with said carboxylic acid or anhydride thereof (Vlll-b) 
is conducted at a temperature range of 40-160t:. 

5\. A method for the preparation of a carboxylic group - contained 
acrylate ivomposition (a') modified by a small amount of lactones as 
claimed in c>laim 55 or 56, characterized in that a reaction of the 
hydroxyalkyl (ineth) acrylate composition (a) modified by a small amount 
of lactones with^isaid carboxylic acid or anhydride thereof (Vlll-b) 
is conducted unde^ t^e presence of oxygen and a polymerization 
inhibi tor 

58 . Amethod for bhe preparation of a carboxylic group - contained 
acrylate composition (a ' ) ^^nodif ied by a small amount of lactones as 
claimed in any one of claims 55^57, characterized in that 0.9-1.1 mol 
of said carboxylic acid or anhydrdde thereof (Vlll-b) is allowed to 
react with 1 mol of said hydroxyalkyi (me th) acrylate composition (a) 
modified by a small amount of lactoneX. 

r^r^v I Sw9 . A curable resin composition which comprises 10-70 parts 
of an acr^slic polycarboxylic acid resin (A') containing said carboxylic 
group- contavLned acrylate composition (a*) modified by a small amount 
of lactones, is;epresented by the general formula {VIII-3) as claimed 
in claim 55, in\^ich a proportion of monomers having not less than 
2 continuous chains\(n^2) of lactones is less than 50% (GPC area %), 
as a polymerizing compcment, and 10-80 parts of a polyepoxide (IX-B) . 

60. A curable resinScomposi tion as claimed in claim 59, 
characterized in that said ca^oxylic group - contained 
hydroxy (meth) acrylate composi tionMa ' ) modified by a small amount of 
lactones is obtained by allowing to r^ct said 
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hVdroxyalkyl (meth) acrylate composition modified by a small amount of 
lacTOnes, represented by the general formula (1) as claimed in claim 
1, in wkich a proportion of monomers having not less than 2 continuous 
chains (n^2) of lactones is less than 50% (GPC area %) , with said 
carboxylic a>cid or anhydride thereof represented by general formula 
(VIII-2) as cladmed in claim 55. 

61. A curable resin composition as claimed in claim 60, 
characterized in tha^ said carboxylic group - contained 
hydroxy (me th) acrylate c\inposi tion (a') modified by a small amount of 
lactones is obtained by alloW.ng to react 0.9-1.1 mol of said carboxylic 
acid or anhydride thereof witfo respect to 1 mol of said 
hydroxy (meth) acrylate composi tior^\(a) modified by a small amount of 
lactones . 

12 . A curable resin composition as claimed in any one of claims 
59-61, cn^acterized in that said acrylic polycarboxylic acid resin 
(A* ) is a coposl^mer of 5-80% by weight of a carboxylic group - contained 
ethylenic unsaturated monomer with 20-95% by weight of an ethylenic 
unsaturated monomer not having carboxylic group, provided that the 
ratio of the carboxylic gi^cj^tp - contained hydroxy (meth) acrylate 
composition (a') modified by^^a small amount of lactones is 5-50% by 
weight in said the acrylic polyca^oxylic acid resin (A*), and said 
copolymer has at least two carboxylic g^>oups on average in the molecule 
and an acid value of 5-300 mgKOH/g - solid ano^ number average molecular 
weight of 500-8000. 

63 . A curable resin composition as claimed any one of claims 
59-62, characterized in that said acrylic polycarboxydic acid resin 
(A') having terminal carboxylic group is an acrylic polWarboxylic 
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acid resin (bA') in which carboxylic groups are blocked by a blocking 

group\ which can produce carboxylic groups by heat and/or water. 

64^. A curable resin composition as claimed in any one of claims 

59-63, cli^racterized in that said polyepoxide (IX-B) is an acrylic 

polyepoxides^having an epoxy equivalent of 50-700 and a number average 

molecular wea\ght of 200- 10000. 

65. A curable resin composition as claimed in any one of claims 

59-64, characterised in that said polyepoxide (IX-B) is a polyepoxide 

having hydroxyl group and an epoxy group which is obtained by 

copolymerization of 5 A70% by weight of (i) a hydroxyl group - contained 

ethylenic unsaturated monomer having a structure represented by general 

formula (4) described below \|^th 10-60% by weight of (ii) an epoxy 

group- contained ethylenic unsvaturated monomer and 0-85% by weight of 

(iii) an ethylenic unsaturated monomer not having an epoxy group which 

is optionally added, 
R 



I 



CH2=CCO-X-OH 



(4) 



[in the formula, R is a hydrogen atom ofv. a methyl group, and X is an 
organic chain shown by formula (5) descVibed below or an organic 
chain shown by formula (6) described belo\. 



•O-Y- (OCO- (CH2)in- )q- 



(5)\ 



(in the formula, Y is a linear or branched alky\ene group having a 

carbon number of 2-8, "m" is an integer of 3 - 7 , N^nd "q" is an 

integer of 0 - 4 ) , 
R 



■0 (O-CHo -CH- ) 



n 



(6) 



(in the formula, R is a hydrogen atom or a methyl group, and "n" is 
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an in^teger of 2-50) . 

i 6 . A curable resin composition as claimed in any one of claims 
59 - 65, \and which further contains 0.1-10 parts by weight of an 
antioxidant (IX-C) . 

67 A A curable resin composition as claimed in any one of claims 
59 - 66, anVa which further contains 5-70 parts by weight of a polyester 
polycarboxylic acid (IX-D) having an acid value of 30-350 
mg - KOH / g - sp 1 i d . 

68 . A curable resin composition as claimed in any one of claims 
59 - 67 , and which further contains 0.1-10 parts by weight of crosslinked 
resin particles (IX-E) . 

69. A clyear coating composition containing a curable resin 
composition as \<Maimed in any one of claims 59-68 as a binder. 

70. A metnod for coating which comprises a step in which a 
water-based or a solvent -based base coating is coated on a substrate 
coated by under - coating or internally - coating; a step in which a clear 
coating composition as claimed in claim 69 is coated on the base coating 
without curing a layer of said base coating; and a step in which said 
layer of said base coating and a layer of said clear coating composition 
are cured by heating. 

A polyester unsaturated monomer composition modified by 
a small ^ount of lactones, in which a proportion of monomers having 
not less tnan 2 continuous chains (n^2) of lactones is less than 50% 
(GPC area %) ,\^hich is obtained by a ring-opening polymerization of 
a lactone monome^with respect to a polymerizable unsaturated monomer 
containing carboxyjsic group. 

72. A polyes ter\unsaturated monomer composition modified by 
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a\small amount of lactones as claimed in claim 71, wherein said 
polymerizable unsaturated monomer containing carboxylic group is at 
least cme kind selected from a group consisting of a (meth) acrylic 
acid, itaiconic acid, 3 - (meth) acryloyloxye thyl succinic acid, j3 
- (meth) acrVloyloxyethyl maleic acid, i3 - (me th) acryloyloxyethyl 
phthalic acrd, maleic acid, a monoalkyl maleate (a carbon number in 
an alkyl group^ is 1-12), tetrahydrophthalic acid, and an anhydride 
thereof . 

73. A pollster unsaturated monomer composition modified by 
a small amount ofVLactones as claimed in claim 72, wherein said 
polymerizable unsaturated monomer containing carboxylic group is a 
(meth) acrylic acid, aiad which is obtained by a reaction represented 
by formula (X-1) descrM>ed below. 



II' I 
CH=CCOOH + n r (C)xV 

I 

R^ 

^OCO ^' 



R R' R^ 
! I I 

C = CCOO {(C)xCOO)n-H 
I 

R^ 



(X-1) 



(in the formula, R and are independently a hydrogen or a methyl 
group, xn pieces of and R^ are independer^ly a hydrogen or an alkyl 
group having a carbon number of 1-12, "x" is 4s;^7 , "n" and "n" in said 
composition are 0 or an integer of not less thaX i^ and an average 
value of "n" in said composition is not less than to less than 

1,0) . 

74^ TrTToirye-at^r unsaturated monomer composition modified by 
a small amount of lactones as crairfteeUin any one of claims 71 -73 , wherein 
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said lactone monomer is £ - caprolac tone and/or valerolactone . 

S75. A polyester unsaturated monomer composition modified by 
a smali\amount of lactones as claimed in any one of claims 71-74, 
characterised in that the proportion of monomers having not less than 
2 continuous^ chains (n^2) of lactones is less than 40% (GPC area %) . 

76. A p\3lyester unsaturated monomer composition modified by 
a small amount ofNlac tones as claimed in any one of claims 71-75, wherein 
the content of sa^d lactone monomer remained in the composition is 
0-10% by weight, 

77. A polyesteA unsaturated monomer composition modified by 
a small amount of lactonekas claimed in any one of claims 71-76, wherein 
the content of said remaiNi^ polymerizable unsaturated monomer 
containing carboxylic group >sj-S not less than 20% by weight and not 
more than 50% by weight, 

78. A polyester unsaturated monomer composition modified by 
a small amount of lactones as claimedVn any one of claims 71 - 77 , wherein 
the content of a di (meth) acrylate of \aid polymerizable unsaturated 
monomer containing carboxylic group wn^ch is a by-product in said 
composition is not more than 2% by weiglvt 

79. A polyester unsaturated monomer >composition modified by 
a small amount of lactone as claimed in any one o\ claims 71-78, wherein 
the content of by-products produced by side reactioois such as a Michaels 
addition, an acrylic polymerization, a transesterif^cation, and other 
side reactions is not more than 10% by weight. 

80. A polyester unsaturated monomer composition modified by 
a small amount of lactone as claimed in any one of claims 7lSr79, wherein 
the amount of a catalyst to be employed in said ring - op\ning 
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polymerization is less than 1000 ppm (by weight) based on total amount 
of maVerials to be fed. 

S^y A polyester unsaturated monomer composition modified by 
a small amo|^t of lactone as claimed in any one of claims 71-80, wherein 
a polymerization inhibitor is not more than 1% by weight based on total 
amount, whicri is employed for a (meth) acrylic acid in said ring-opening 
polymerizatio\ . 

. A method for the preparation of a polyester unsaturated 
monomer \ompos it ion modified by a small amount of lactone, wherein 
0 . 3 - less thim 1 . 0 mol of a lactone monomer is polymerized by ring - opening 
with respect do 1 mol of a radically polymer iz able unsaturated monomers 
containing carboxylic group, whereby, a proportion of monomers having 
not less than 2 continuous chains (n^2) of lactones is adjusted to 
less than 50% (GPC axea %) . 

83. A method foXthe preparation of a polyester unsaturated 
monomer composition modified by a small amount of lactone as claimed 
in claim 82, wherein an acidi\ catalyst is a Lewis acid or a Bronsted 
acid. 

An acrylic resin using a polyester ^unsaturated monomer 
composition mwaified by a small amount of lacton\ as claimed in any 
one of claims 71-8: 



^ \ X5 . A method for the preparation of a polyester unsaturated 
monomer ^mpositionmodifiedby a small amount of lactone, characterized 
in that O.JVless than 1.0 mol of a lactone monomer is polymerized by 
ring - opening\(l th respect to 1 mol of a radically polymerizable 
unsaturated monom^ containing carboxylic group using a stannous halide , 
monobutyltin tris - 2^thylhexanate , stannous octoate, dibutyltin 
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dilaHrate, or a mixture thereof as a catalyst, followed by separating 
the unreacted radically polymerizable unsaturated monomer containing 
carboxylic\group . 

86. A raethod for the preparation of a polyester unsaturated 
monomer composioion modified by a small amount of lactone as claimed 
in claim 85, whereiii\the catalyst to be employed in said ring-opening 
polymerization is lessSfhan 1000 ppm by weight based on total amount 
to be fed. 
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